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(54) END-SURFACE PROCESSING METHOD FOR OPTICAL FIBER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To actualize an end- 
surface processing method for optical fiber which will 
not impair optical transmission capability and eliminates 
the need for controlling the projection length of the tip 
of an optical fiber as before. 

SOLUTION: This method is adopted which has a process 
for inserting an optical fiber 10 into a guide hole 12 as 
the columnar space formed in a ferrule 13 as an optical 
fiber hold part and holding it at right angles to a heating 
surface 11, a process for arranging a filler 14 having a 
same refractive index with the core of the optical fiber 

10 between an end surface 10a and the heating surface 
11, and a process for pressing a tip peripheral edge 12a 
formed at the tip in the ferrule 13 on the side of the 
heating surface 1 1, in contact with the heating surface 

1 1 and depositing the filler 14 on the end surface 10a. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the end-face art of an optical fiber which makes the end face of an optical fiber 
graduate using a smooth heating surface Between the process which inserts said optical fiber 
into the guide hole which is the cylindrical shape-like space formed in the optical fiber attaching 
part, and holds it at right angles to said heating surface, and said end face and said heating 
surface The core of said optical fiber, and the process which arranges the filler which has a rate 
of the isometropia, The end-face art of the optical fiber characterized by pressing the tip 
periphery formed at the tip by the side of said heating surface of said optical fiber attaching part 
so that it may be made to stick to said heating surface, and having the process which carries out 
joining of said filler to said end face. 

[Claim 2] It is the end-face art of the optical fiber characterized by forming said guide hole in 
the interior of a ferrule in the end-face art of an optical fiber according to claim 1 at the same 
axle, using a ferrule as said optical fiber attaching part, and forming the taper side which is 
tapering off toward said tip periphery at the tip periphery section of this ferrule. 
[Claim 3] the end-face art of an optical fiber according to claim 1 or 2 — setting — the inside 
diameter of said guide hole, and abbreviation — the end-face art of the optical fiber 
characterized by using said circular end face of the pillar-shaped object which has the circular 
end face of the same outer-diameter dimension as a heating surface. 

[Claim 4] It is the end-face art of the optical fiber characterized by said filler being said core and 
this quality of the material in the end-face art of an optical fiber given in either of claims 1-3. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the end-face art of the optical fiber made from 

plastics used for optical transmission. 

[0002] 

[Description of the Prior Art] The optical fiber made from plastics covers with the low clad made 
of fluorination methacrylic resin of a refractive index the core which consists of fiber, such as 
methacrylic resin, rather than this core, and is used as a light guide for optical transmission etc. 
On the occasion of application to the optical transmission of this kind of optical fiber, it is 
required that that end face should be processed as flat and smooth as possible. That is, since 
the light transmitted as finishing of this end face is coarse starts scattered reflection and 
produces optical loss, in order to stop this as much as possible, there is the need of finishing flat 
and smooth. 

[0003] There are a polish approach graduated by grinding an end face as main things of such an 
approach of finishing, for example, a free cut approach graduated by cutting an end face, a hot 
plate approach which graduates an end face by pressing against a smooth heating surface. 
Although the polish approach has the advantage in which the smooth side of a high precision is 
acquired, it also has the demerit in which processing takes time amount. Moreover, although it 
has the advantage in which a free cut approach can be processed in a short time, it also has the 
demerit in which the smooth nature of a processing side is low. 

[0004] The hot plate approach has the outstanding features that the end face of a precision 
higher than a free cut approach can be processed rather than a polish approach in a short time, 
to these. The detail of the end-face art of the conventional optical fiber by this hot plate 
approach is explained to below in connection of the optical cable to F07 connector plug, referring 
to a drawing for an example. 

[0005] As shown in drawing 7 , optical fiber 2b is first changed into an unreserved condition 
partially by stripping off jacket 2a of an optical cable 2 by predetermined die length (for example, 
about 7mm) using a stripper 1. And after inserting optical fiber 2b into insertion hole 3a currently 
formed in F07 connector plug 3 so that only a predetermined die-length dimension (for example, 
about 0.3mm) may project from the tip of a ferrule 4, a stopper 5 is pressed fit in stopper 
installation section 3b of this F07 connector plug 3. Since jacket 2a in F07 connector plug 3 is 
put between F07 connector plug 3 and a stopper 5 by this press fit, an optical cable 2 will be 
fixed to F07 connector plug 3 improper [ an extraction ] by it 

[0006] Thus, end-face processing is made by the hot plate heater 6 which shows optical fiber 2b 
of the optical cable 2 attached in F07 connector plug 3 to drawing 8 . That is, heating surface 6a 
is prepared, this is heated at about 1 60 degrees C, and optical fiber 2b is pressed against the hot 
plate heater 6 the F07 whole connector plug 3 for [ for / 5 seconds / - ] 10 seconds 
perpendicularly [ here ]. It presses, and drawing 9 is front optical fiber 2b, and is in the condition 
of having projected only about 0.3mm from the tip of a ferrule 4, as [ mentioned / above ]. In 
addition, although F07 connector plug 3 of this explanation has the ferrule 4 of a pair, in drawing 
9 and drawing 10 which are explained below, it illustrates optical fiber 2b in ferrule 4 of one of 



the two t and continues explanation. 

[0007] As shown in drawing 9 , guide hole 4a which is the cylindrical shape-like space where 
optical fiber 2b is inserted in a ferrule 4, and taper hole 4b which is the space of the truncated- 
cone configuration opened toward the tip of a ferrule 4 from the lower limit of this guide hole 4a 
are formed. Moreover, although the gap space 7 is formed between taper hole 4b and optical 
fiber 2b t the volume of this gap space 7 has come to spread the volume for a lobe of optical fiber 
2b f abbreviation, etc. 

[0008] Since the volume of the gap space 7 and the volume for said lobe spread abbreviation 
etc. and it is carried out as drawing 10 pressed, and it is inner optical fiber 2b and being 
mentioned above, the amount of said lobe carries out melting deformation with the heat transfer 
from heating surface 6a so that the gap space 7 may be filled. Thus, while the amount of [ of 
fabricated optical fiber 2b ] point becomes a breadth configuration the end corresponding to the 
configuration of taper hole 4b, the apical surface 2c is evenly fabricated by sticking to smooth 
heating surface 6a. 

[0009] Then, drawing 10's pressing and maintaining a condition, by stopping heating of heating 
surface 6a, it is cooled and solidified, with smooth apical surface 2c maintained, and end-face 
processing completes a part for the point of optical fiber 2b. In addition, although what has spot 
facing hole 4c shown in drawing 11 instead of taper hole 4b is put in practical use, in order to 
miss that into which it melted for the lobe [ optical fiber 2b ] like [ this ] the ferrule 4 of drawing 
10 , spot facing hole 4c is prepared. 
[0010] 

[Problem(s) to be Solved by the Invention] By the way, in the end-face art of the conventional 
optical fiber by the hot plate approach of the above-mentioned explanation, it had the problem 
explained below. Namely, although taper hole 4b and spot facing hole 4c are prepared in the 
ferrule 4 in order to avoid facing carrying out melting of the tip and obtaining smooth apical 
surface 2c, and that into which it melted for said lobe flowing in between the apical surface of a 
ferrule 4, and heating surface 6a, and becoming weld flash Consequently, the amount of [ of 
optical fiber 2b ] point becomes the tip configuration where the path as shown in drawing 10 or 
drawing 1 1 spread. 

[0011] If such optical fiber 2b is use into an optical transmission path , since joint loss will 
become large by considering the configuration for said point as a cause , when using it , for 
example for the large optical fiber for a communication link of a band , it is optimal that making 
as small as possible dimension **h of the ferrule 4 show in drawing 10 and drawing 1 1 in order to 
reduce the effect as much as possible sets to dimension **h**0 desirable still more preferably . 
However, although it is required that the ejection die length for a lobe of optical fiber 2b should 
be controlled to a very short thing according to this in order to make this dimension **h small 
When exact control of such a very small dimension is difficult and ejection die length is too long, 
overflow into the apical surface of a ferrule 4, adhere, or Or when ejection die length is too 
short, the problem of being unable to form smooth apical surface 2c, without the ability fully 
sticking to heating surface 6a will arise. 

[001 2] Moreover, in order to avoid such a problem, when it is going to secure a certain amount 
of dimension **h, a clad mixes in the core of return and optical fiber 2b so that the fusion part 
of optical fiber 2b which escaped to the gap space 7 other than the problem of the above- 
mentioned joint loss may concentrate toward an axis again, and there is a possibility of causing 
the further trouble to optical transmission capacity. 

[0013] This invention is made in view of the above-mentioned situation, in end-face processing 
of an optical fiber, does not cause trouble to optical transmission capacity, and aims at offer of 
the end-face art of an optical fiber without the need of controlling the ejection die length at the 
tip of an optical fiber like before. 
[0014] 

[Means for Solving the Problem] The following means were used for the end-face art of the 
optical fiber of this invention in order to solve the above-mentioned technical problem. Namely, 
the end-face art of an optical fiber according to claim 1 In the end-face art of an optical fiber 
which makes the end face of an optical fiber graduate using a smooth heating surface Between 



the process which inserts said optical fiber into the guide hole which is the cylindrical shape-like 
space formed in the optical fiber attaching part, and holds it at right angles to said heating 
surface, and said end face and said heating surface It is characterized by pressing the tip 
periphery formed at the tip by the side of the core of said optical fiber, the process which 
arranges the filler which has a rate of the isometropia, and said heating surface of said optical 
fiber attaching part so that it may be made to stick to said heating surface, and having the 
process which carries out joining of said filler to said end face. 

[0015] According to the end-face art of the optical fiber of the claim 1 above-mentioned 
publication, first, while inserting an optical fiber and fixing in a guide hole, a filler is arranged so 
that it may be located between the end face of an optical fiber, and a heating surface. Then, a 
filler is put between the end face of an optical fiber, and a heating surface by turning and 
pressing the tip periphery of a guide hole against a heating surface. The filler at this time is fused 
with the heat transfer from a heating surface, and it is fabricated by deforming into the 
configuration stuck to a smooth heating surface flat and smooth while it flows in in the crevice 
of the irregularity formed in the end face and fills this. 

[0016] The end-face art of an optical fiber according to claim 2 is characterized by forming the 
taper side where said guide hole is formed in the interior of a ferrule at the same axle, and is 
tapering off toward said tip periphery at the tip periphery section of this ferrule, using a ferrule 
as said optical fiber attaching part in the end^ace art of an optical fiber according to claim 1. 
[0017] According to the end^ace art of the optical fiber of the claim 2 above-mentioned 
publication, it becomes a sharp point by making the point of a ferrule into the taper side of a 
configuration [ taper / off ] toward a tip periphery. 

[0018] the end-face art of an optical fiber according to claim 3 — the end-face art of an optical 
fiber according to claim 1 or 2 — setting — the inside diameter of said guide hole, and 
abbreviation — it is characterized by using said circular end face of the pillar-shaped object 
which has the circular end face of the same outer-diameter dimension as a heating surface. 
[0019] According to the end-face art of the optical fiber of the claim 3 above-mentioned 
publication, in case an optical fiber presses, these carry out the duty of the cutting edge which 
cuts off the flash part of a filler by making the periphery of a circular end face, and the tip 
periphery of a guide hole agree. Furthermore, since the apical surface of a ferrule does not 
contact a heating surface, a filler is pressed beyond the need and this becomes easy to stick to 
the apical surface of a ferrule. 

[0020] The end-face art of an optical fiber according to claim 4 is characterized by said filler 
being said core and this quality of the material in the end-face art of an optical fiber given in 
either of claims 1-3. 

[0021] According to the end-face art of the optical fiber of the claim 4 above-mentioned 
publication, the optical properties that the filler was filled up with making the quality of the 
material of a filler into the same quality of the material as the core of an optical fiber, such as a 
refractive index of a part, and thermal properties, such as a rate of a heat shrink, become the 
same as the core of an optical fiber body. 
[0022] 

[Embodiment of the Invention] Although the end-face art of the optical fiber of this invention 
presses the end face of an optical fiber against a smooth heating surface, makes it graduate, and 
it explains each of that example of an operation gestalt below, referring to a drawing, it is 
needless to say that this invention is not that by which a limited interpretation is carried out at 
them. In addition, also in each example of an operation gestalt, the case where an optical fiber is 
attached in F07 connector plug shall be explained to an example. 

[0023] [Example 1 of an operation gestalt] The example 1 of an operation gestalt is explained 
first referring to drawing 1 - drawing 3 . The process which strips off jacket 2a of an optical 
cable 2, and changes optical fiber 2b into an unreserved condition partially is the same as that of 
what was explained by the Prior art 

[0024] In this example 1 of an operation gestalt, an optical fiber 10 is inserted into the ferrule 13 
(optical fiber attaching part) by which the guide hole 12 which is cylindrical shape-like space was 
formed in the interior in the shape of the same axle. Between the process held at right angles to 



the heating surface 1 1 of a hot plate heater, and end-face 10a of an optical fiber 10 and a 
heating surface 11 The core of an optical fiber 10, and the process which arranges the filler 14 
which has a rate of the isometropia, While tip periphery 12a formed at the tip (tip which turned 
to the heating surface 1 1 side of said optical fiber attaching part) of the guide hole 12 is pressed 
so that it may be made to stick to a heating surface 1 1, and carrying out joining of the filler 14 to 
end-face 10a As compared with the former, it differs in that it has the process which cuts out 
from between tip periphery 12a and heating surfaces 11 flash section 14a of the filler 14 
extruded outside by tip periphery 1 2a. 

[0025] Furthermore, in this example 1 of an operation gestalt, it differs from the ferrule 4 
explained by the Prior art in that the taper side 15 which is tapering off toward tip periphery 12a 
at the tip periphery section of a ferrule 13 is formed. When it sees as this taper side 15 in the 
cross section (cross section shown in drawing 1 ) which passes along the axis of a ferrule 13, 
the include angle alpha with a virtual flat surface perpendicular to said axis to make Although 
suitably set up from the range of zero < alpha< 90 degrees in consideration of the detachability 
of the difficulty of manufacture of a ferrule point, and the flash section of a filler, the 
configuration of the receptacle combined with a ferrule, etc., since manufacture is easy, it is 
desirable that it is the range which is ten - 60 degrees. 

[0026] If detailed explanation is given to below, after inserting an optical fiber 10 in the same 

, . ax f e anc j bringing the end-face 10a close as~much as possible into the guide hole 12 first at tip 

periphery 12a, the jacket which covers an optical fiber 10 with a caulking etc. and which is not 
illustrated is fixed to F07 connector plug improper [ an extraction ]. Then, while a ferrule 13 and 
the guide hole 12 hold a ferrule 13 above the heating surface 11 so that a perpendicular may be 
made to a heating surface 11, they show and press against drawing 1 by laying a filler 14 on a 
heating surface 1 i so that it may be located between end-face 10a of an optical fiber 10, and a 
heating surface 1 1, and will be in a front condition. 

[0027] As for the filler 14 used here, it is desirable to have a bead configuration and to have the 
same optical property (a refractive index to be the same at least) as the core of an optical fiber 
10 and the same thermal property (for the rate of a heat shrink etc. to be the same) as the 
quality of the material, and it is more desirable to consider as a core and this quality of the 
material. 

[0028] Next, a ferrule 13 is dropped with the perpendicular condition over a heating surface 11 
maintained, and a filler 14 is put between tip periphery 12a and a heating surface 11. While fusing 
the filler 14 at this time with the heat transfer from the heating surface 1 1 heated by about 160 
degrees C, flowing in in the crevice of the irregularity formed in end-face 10a of an optical fiber 
10 and filling this, what became excessive is extruded outside from between tip periphery 12a 
and heating surfaces 1 1, and is set to flash section 14a. 

[0029] Furthermore, while tip periphery 12a will contact a heating surface 11 closely and flash 
partial 14a will be divided from optical fiber 10 body as shown in drawing 2 if push reliance is 
advanced, the field adjacent to the heating surface 1 1 of a filler 14 sticks to the smooth heating 
surface 11, and end-face processing is carried out flat and smooth. 

[0030] Even if the filler 14 with which it filled up in the guide hole 12 at this time of pressing 
tends to spread in the direction of a path of an optical fiber 10, since it has received regulation 
by the guide hole 12, it can spread no longer. Thereby, the cross-section configuration does not 
become large [ to breadth ] at last like before, but a part for the point of an optical fiber 10 is 
fabricated by the right circular cylinder configuration where the fixed outei^diameter cross 
section was maintained. Then, by stopping heating of a heating surface 1 1, drawing 2's pressing 
and maintaining a condition, a filler 14 is solidified by heat dissipation cooling, it is smooth and 
the flat side 16 which makes a periphery tip periphery 12a of a ferrule 13 is formed. At this time, 
flash section 14a is also solidified to coincidence. 

[0031] And as shown in drawing 3 , by raising a ferrule 13 above the heating surface 11, flash 
section 14a is removed and installation is completed. Even if flash section 14a adheres to a 
ferrule 13 at this time, since that adhesion force is not strong, it is simply removed by blasting of 
Ayr etc. by the reason mentioned later. In the receptacle which is not illustrated, F07 connector 
plug after this installation is compared with other optical fibers, and is connected, and it acts as 



Michimitsu through this connection part, and it is measuring the quantity of light which comes 
out from the other end, and evaluation of joint loss is performed. 

[0032] Since according to the end-face art of the optical fiber of this example 1 of an operation 
gestalt said insufficient part is filled with a filler 14 and fabricated by carrying out melting of the 
filler 14 which has the core and the rate of the isometropia of an optical fiber 10, and being filled 
up with the insufficient part of end-face 10a of an optical fiber 10 flat and smooth, it is not 
necessary to cause trouble to optical transmission capacity and to control the ejection die 
length at the tip of an optical fiber 10 like before. 

[0033] Moreover, since it becomes a sharp point by making the tip periphery section of a ferrule 
13 into the taper side 15 of the tapering configuration which goes to tip periphery 12a according 
to the end-face art of the optical fiber of this example 1 of an operation gestalt, it becomes 
possible by making a heating surface 11 contact tip periphery 12a to cut overflowing excessive 
flash section 14a easily and certainly. Furthermore, since this taper side 15 does not contact a 
heating surface 11, flash section 14a is pressed beyond the need, it becomes possible to prevent 
this becoming easy to stick to the point of a ferrule 13, and it becomes possible to remove flash 
section 14a from a ferrule 13 easily by blasting of Ayr etc. 

[0034] Moreover, since the optical properties of the part into which the filler 14 was filled up 
with making the quality of the material of a filler 14 the same as the quality of the material of the 
-c^ core 0 f an optical fiber 10, such as a refractive index-become the same as the core ofan optical 
fiber 10 according to the end-face art of the optical fiber of this example 1 of an operation 
gestalt, optical transmission capacity is not reduced. Furthermore, since the thermal properties 
of the part with which the filler 14 was filled up, such as a rate of a heat shrink, also become the 
same as the core of an optical fiber 10, it also becomes possible to prevent fault, such as to 
separate and to fall from end-face 10a after cooling. 

[0035] The example 2 of an operation gestalt of this invention is explained to below, referring to 
the [example 2 of an operation gestalt] next drawing 4 - drawing 6 . In addition, in this example 2 
of an operation gestalt, the same sign is given to the same component as what was explained by 
drawing 1 of the above-mentioned example 1 of an operation gestalt - drawing 3 , and the 
explanation is omitted. 

[0036] The point that not the taper side 15 but the apical surface 20 of a hollow circle 
configuration is formed in a part for the point of a ferrule 13 in this example 2 of an operation 
gestalt as compared with the above-mentioned example 1 of an operation gestalt, the inside 
diameter d1 (for example, 1 millimeter) of the guide hole 12, and abbreviation — with the point 
that the cylindrical shape-like projection (pillar-shaped object) 21 which makes circular heating 
surface 21a of the same outer-diameter dimension d2 (for example, 1 millimeter) an upper limit 
side is formed The points which have adopted the filler 22 of a sheet configuration (100 
micrometers in for example, thickness) differ. 

[0037] First, an optical fiber 10 is inserted into the guide hole 12, and ten is fixed toFoptical fiber 
07 connector plug improper [ an extraction ] by a caulking etc. Then, while a ferrule 10 and the 
guide hole 12 hold a ferrule 13 above the heating surface 11 so that a perpendicular may be 
made to heating surface 21a, they show and press against drawing 4 by laying the filler 22 of a 
sheet configuration on heating surface 21a so that it may be located between end-face 10a of 
an optical fiber 10, and heating surface 21a, and will be in a front condition. 
[0038] As the quality of the material of the filler 22 used here, like the example 1 of an operation 
gestalt it is desirable to have the same optical property (for it to be the refractive index same at 
least) as the core of an optical fiber 10 and the same thermal property (for the rate of a heat 
shrink etc. to be the same), and it is more desirable to consider as a core and this quality of the 
material. 

[0039] Next, a ferrule 13 is dropped and a filler 22 is put between tip periphery 12a and heating 
surface 21a. While fusing the filler 22 at this time with the heat transfer from heating surface 21a 
heated by about 160 degrees C, flowing in in the crevice of the irregularity formed in end-face 
10a of an optical fiber 10 and filling this, what became excessive is extruded outside from 
between tip periphery 12a and heating surface 21a, and is set to flash section 22a. Furthermore, 
if push reliance is advanced, periphery 21b of tip periphery 12a and heating surface 21a agrees, 



and these are cutting off flash section 22a as a cutting edge, and it shows and presses against 
drawing 5 and will be in a condition. 

[0040] In case [ this ] it presses, since the filler 22 which remained in the guide hole 12 has 
received regulation by the guide hole 12, it can spread no longer in the direction of a path. 
Thereby, the cross-section configuration does not become large [ to breadth ] at last like before, 
but a part for the point of an optical fiber 10 is fabricated by the right circular cylinder 
configuration where the fixed outer-diameter cross section was maintained. Then, drawing 5's 
R>'s 5 pressing and maintaining a condition, by stopping heating of heating surface 21a, it 
solidifies by heat dissipation cooling and the amount of [ of an optical fiber 10 ] point forms the 
flat side 23 flat-tapped with the apical surface 20 of a ferrule 13 flat and smooth. 
[0041] And as shown in drawing 6 , by raising a ferrule 13 above the heating surface 11, flash 
section 22a is removed and installation is completed. Though flash section 22a had adhered to 
the ferrule 13 at this time, that adhesion force is performing blasting, such as Ayr, for the same 
reason, with the above-mentioned example 1 of an operation gestalt having explained, since it is 
not strong, and is removed simply. In the receptacle which is not illustrated, F07 connector plug 
after this installation is compared with other optical fibers, and is connected, and it acts as 
Michimitsu through this connection part, and it is measuring the quantity of light which comes 
out from the other end, and evaluation of joint loss is performed. 

~ [0042] According to this example 2- of^an operation gestalt, the same effectiveness as the 

above-mentioned example 1 of an operation gestalt can be acquired. Furthermore, since these 
carry out the duty of the cutting edge which cuts off flash section 22a of a filler 22 by making 
periphery 21b of heating surface 21a, and tip periphery 12a of the guide hole 12 agree according 
to this example 2 of an operation gestalt, it becomes possible to remove flash section 22a easily 
and certainly. Furthermore, since the apical surface 20 of a ferrule 13 does not contact heating 
surface 21a, flash section 22a is pressed beyond the need, it becomes possible to prevent this 
becoming easy to stick to the apical surface 20 of a ferrule 13, and it becomes possible to 
remove flash section 22a from a ferrule 13 easily by blasting of Ayr etc. 

[0043] In addition, in the end-face art of the optical fiber of the above-mentioned example 1 of 
an operation gestalt and the above-mentioned example 2 of an operation gestalt, although the 
case where an optical fiber 10 was attached in F07 connector plug was explained to the example, 
this invention may be applied to the installation to the optical connecter of the type of not only 
F07 connector plug but others. 

[0044] Moreover, although the hole in a ferrule 13 shall be used as the guide hole 12 and it shall 
fix to F07 connector plug as it is after termination in the above-mentioned example 1 of an 
operation gestalt, and the above-mentioned example 2 of an operation gestalt, using a ferrule 13 
as an optical fiber attaching part The fixture (not shown) which has not only this but the guide 
hole 10 is prepared, and it uses instead of a ferrule 13 by making this into an optical fiber 
attaching part Like the above-mentioned example 1 of an operation gestalt and the above- 
mentioned example 2 of an operation gestalt Termination of the optical fiber 10 may be inserted 
and carried out into the guide hole 12, it may draw out out of the guide hole 12 after termination, 
and the termination approach of the two-step type which inserts this in an optical connecter 
etc. and is fixed may be adopted. 

[0045] Moreover, in the above-mentioned example 1 of an operation gestalt although the filler 
14 of a bead configuration was used, the filler 22 of a sheet configuration etc. may use the thing 
of other configurations. Moreover, conversely, in the above-mentioned example 2 of an operation 
gestalt although the filler 22 of a sheet configuration was used, the filler 14 of a bead 
configuration etc. may use the thing of other configurations. 

[0046] Moreover, although the heating surface 1 1 of the above-mentioned example 1 of an 
operation gestalt was flat as shown in the above-mentioned example 2 of an operation gestalt 
the circular end face of the cylindrical shape-like projection 21 may be adopted as heating 
surface 21a. Moreover, conversely, in the above-mentioned example 2 of an operation gestalt 
although the upper limit side of the cylindrical shape-like projection 21 was used as heating 
surface 21a, a flat heating surface 1 1 not only like this but the above-mentioned example 1 of an 
operation gestalt may be used. 



[0047] Moreover, although what has the taper side 1 5 was used for a part for the point as a 
ferrule 13 in the above-mentioned example 1 of an operation gestalt, what has the apical surface 
20 with a flat hollow circle configuration as shown not only in this but in the above-mentioned 
example 2 of an operation gestalt may be used. Moreover, although what has the apical surface 
20 with a flat hollow circle configuration was conversely used for a part for the point as a ferrule 
13 in the above-mentioned example 2 of an operation gestalt, what has not only this but the 
taper side 1 5 may be used. 
[0048] 

[Effect of the Invention] Since according to the end-face art of the optical fiber of this invention 
according to claim 1 this insufficient part is filled with a filler and fabricated by carrying out 
melting of the filler which has the core and the rate of the isometropia of an optical fiber, and 
being filled up with the insufficient part of the end face of an optical fiber flat and smooth, 
trouble is not caused to optical transmission capacity and it becomes possible to abolish the 
need of adjusting the ejection die length at the tip of an optical fiber like before. 
[0049] Moreover, since it becomes a sharp point by tapering off and making the point of a ferrule 
into the taper side configuration of a configuration according to the end-face art of an optical 
fiber according to claim 2, it becomes possible to cut easily and certainly the excessive amount 
of fillers overflowing from between a tip periphery and heating surfaces. Furthermore, the filler 
protruded since this taper side did-not contact a heating surface is pressed beyond the need, it 
also becomes possible to prevent this becoming easy to stick to a ferrule point, and it becomes 
possible [ removing the flash section of a filler from a ferrule easily by blasting of Ayr etc. ]. 
[0050] Moreover, since these carry out the duty of the cutting edge which cuts off the flash 
section of a filler by using the circular end face of a pillar-shaped object as a heating surface, 
and making the periphery of this heating surface, and the tip periphery of a guide hole agree 
according to the end^face art of an optical fiber according to claim 3, it becomes possible to 
remove the flash section of a filler easily and certainly. Furthermore, the filler protruded since 
the apical surface of a ferrule did not contact a heating surface is pressed beyond the need, it 
also becomes possible to prevent this becoming easy to stick to the apical surface of a ferrule, 
and it becomes possible [ removing the flash section of a filler from a ferrule easily by blasting of 
Ayr etc. ]. 

[0051] Moreover, since optical properties, such as a refractive index in the part into which the 
filler was filled up with making the quality of the material of a filler into the same quality of the 
material as the core of an optical fiber, become the same as the core of an optical fiber body 
according to the end-face art of an optical fiber according to claim 4, optical transmission 
capacity is not reduced. Furthermore, since thermal properties, such as a rate of a heat shrink in 
the part with which the filler was filled up, also become the same as the core of an optical fiber 
body, it also becomes possible to prevent fault, such as to separate and to fall from the end face 
of an optical fiber after cooling. 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the end^ace art of the optical fiber made from 
plastics used for optical transmission. 
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PRIOR ART 



[Description of the Prior Art] The optical fiber made from plastics covers with the low clad made 
of fluorination methacrylic resin of a refractive index the core which consists of fiber, such as 
methacrylic resin, rather than this core, and is used as a light guide for optical transmission etc. 
On the occasion of application to the optical transmission of this kind of optical fiber, it is 
required that that end face should be processed as flat and smooth as possible. That is, since 
the light transmitted as finishing of this end face is coarse starts scattered reflection and 
produces optical loss, in order to stop this as much as possible, there is the need of finishing flat 
and smooth. 

[0003] There are a polish approach graduated by grinding an end face as main things of such an 
approach of finishing, for example, a free cut approach graduated by cutting an end face, a hot 
plate approach which graduates an end face by pressing against a smooth heating surface. 
Although the polish approach has the advantage in which the smooth side of a high precision is 
acquired, it also has the demerit in which processing takes time amount Moreover, although it 
has the advantage in which a free cut approach can be processed in a short time, it also has the 
demerit in which the smooth nature of a processing side is low. 

[0004] The hot plate approach has the outstanding features that the end face of a precision 
higher than a free cut approach can be processed rather than a polish approach in a short time, 
to these. The detail of the end-face art of the conventional optical fiber by this hot plate 
approach is explained to below in connection of the optical cable to F07 connector plug, referring 
to a drawing for an example. 

[0005] As shown in drawing 7 , optical fiber 2b is first changed into an unreserved condition 
partially by stripping off jacket 2a of an optical cable 2 by predetermined die length (for example, 
about 7mm) using a stripper 1. And after inserting optical fiber 2b into insertion hole 3a currently 
formed in F07 connector plug 3 so that only a predetermined die-length dimension (for example, 
about 0.3mm) may project from the tip of a ferrule 4, a stopper 5 is pressed fit in stopper 
installation section 3b of this F07 connector plug 3. Since jacket 2a in F07 connector plug 3 is 
put between F07 connector plug 3 and a stopper 5 by this press fit, an optical cable 2 will be 
fixed to F07 connector plug 3 improper [ an extraction ] by it 

[0006] Thus, end-face processing is made by the hot plate heater 6 which shows optical fiber 2b 
of the optical cable 2 attached in F07 connector plug 3 to drawing 8 . That is, heating surface 6a 
is prepared, this is heated at about 160 degrees C, and optical fiber 2b is pressed against the hot 
plate heater 6 the F07 whole connector plug 3 for [ for / 5 seconds / - ] 10 seconds 
perpendicularly [ here ]. It presses, and drawing 9 is front optical fiber 2b, and is in the condition 
of having projected only about 0.3mm from the tip of a ferrule 4, as [ mentioned / above ]. In 
addition, although F07 connector plug 3 of this explanation has the ferrule 4 of a pair, in drawing 
9 and drawing 10 which are explained below, it illustrates optical fiber 2b in ferrule 4 of one of 
the two, and continues explanation. 

[0007] As shown in drawing 9 , guide hole 4a which is the cylindrical shape-like space where 
optical fiber 2b is inserted in a ferrule 4, and taper hole 4b which is the space of the truncated- 
cone configuration opened toward the tip of a ferrule 4 from the lower limit of this guide hole 4a 
are formed. Moreover, although the gap space 7 is formed between taper hole 4b and optical 



fiber 2b, the volume of this gap space 7 has come to spread the volume for a lobe of optical fiber 
2b ? abbreviation, etc. 

[0008] Since the volume of the gap space 7 and the volume for said lobe spread abbreviation 
etc. and it is carried out as drawing 10 pressed, and it is inner optical fiber 2b and being 
mentioned above, the amount of said lobe carries out melting deformation with the heat transfer 
from heating surface 6a so that the gap space 7 may be filled. Thus, while the amount of [ of 
fabricated optical fiber 2b ] point becomes a breadth configuration the end corresponding to the 
configuration of taper hole 4b, the apical surface 2c is evenly fabricated by sticking to smooth 
heating surface 6a. 

[0009] Then, drawing 10's pressing and maintaining a condition, by stopping heating of heating 
surface 6a, it is cooled and solidified, with smooth apical surface 2c maintained, and end-face 
processing completes a part for the point of optical fiber 2b. In addition, although what has spot 
facing hole 4c shown in drawing 1 1 instead of taper hole 4b is put in practical use, in order to 
miss that into which it melted for the lobe [ optical fiber 2b ] like [ this ] the ferrule 4 of drawing 
10 , spot facing hole 4c is prepared. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Since according to the end-face art of the optical fiber of this invention 
according to claim 1 this insufficient part is filled with a filler and fabricated by carrying out 
melting of the filler which has the core and the rate of the isometropia of an optical fiber, and 
being filled up with the insufficient part of the end face of an optical fiber flat and smooth, 
trouble is not caused to optical transmission capacity and it becomes possible to abolish the 
need of adjusting the ejection die length at the tip of an optical fiber like before. 
[0049] Moreover, since it becomes a sharp point by tapering off and making the point of a ferrule 
into the taper side configuration of a configuration according to the end-face art of an optical 
fiber according to claim 2, it becomes possible to cut easily and certainly the excessive amount 
of fillers overflowing from between a tip periphery and heating surfaces. Furthermore, the filler 
protruded since this taper side did not contact a heating surface is pressed beyond the need, it 
also becomes possible to prevent this becoming easy to stick to a ferrule point, and it becomes 
possible [ removing the flash section of a filler from a ferrule easily by blasting of Ayr etc. ]. 
[0050] Moreover, since these carry out the duty of the cutting edge which cuts off the flash 
section of a filler by using the circular end face of a pillar-shaped object as a heating surface, 
and making the periphery of this heating surface, and the tip periphery of a guide hole agree 
according to the end-face art of an optical fiber according to claim 3, it becomes possible to 
remove the flash section of a filler easily and certainly. Furthermore, the filler protruded since 
the apical surface of a ferrule did not contact a heating surface is pressed beyond the need, it 
also becomes possible to prevent this becoming easy to stick to the apical surface of a ferrule, 
and it becomes possible [ removing the flash section of a filler from a ferrule easily by blasting of 
Ayr etc. ]. 

[0051] Moreover, since optical properties, such as a refractive index in the part into which the 
filler was filled up with making the quality of the material of a filler into the same quality of the 
material as the core of an optical fiber, become the same as the core of an optical fiber body 
according to the end-face art of an optical fiber according to claim 4, optical transmission 
capacity is not reduced. Furthermore, since thermal properties, such as a rate of a heat shrink in 
the part with which the filler was filled up, also become the same as the core of an optical fiber 
body, it also becomes possible to prevent fault, such as to separate and to fall from the end face 
of an optical fiber after cooling. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] By the way, in the end-face art of the conventional 
optical fiber by the hot plate approach of the above-mentioned explanation, it had the problem 
explained below. Namely, although taper hole 4b and spot facing hole 4c are prepared in the 
ferrule 4 in order to avoid facing carrying out melting of the tip and obtaining smooth apical 
surface 2c, and that into which it melted for said lobe flowing in between the apical surface of a 
ferrule 4, and heating surface 6a, and becoming weld flash Consequently, the amount of [ of 
optical fiber 2b ] point becomes the tip configuration where the path as shown in drawing 10 or 
drawing 1 1 spread. 

[0011] If such optical fiber 2b is use into an optical transmission path , since joint loss will 
become large by considering the configuration for said point as a cause , when using it , for 
example for the large optical fiber for a communication link of a band , it is optimal that making 
as small as possible dimension **h of the ferrule 4 show in drawing 10 and drawing 1 1 in order to 
reduce the effect as much as possible sets to dimension **h**0 desirable still more preferably . 
However, although it is required that the ejection die length for a lobe of optical fiber 2b should 
be controlled to a very short thing according to this in order to make this dimension **h small 
When exact control of such a very small dimension is difficult and ejection die length is too long, 
overflow into the apical surface of a ferrule 4, adhere, or Or when ejection die length is too 
short, the problem of being unable to form smooth apical surface 2c, without the ability fully 
sticking to heating surface 6a will arise. 

[0012] Moreover, in order to avoid such a problem, when it is going to secure a certain amount 
of dimension **h, a clad mixes in the core of return and optical fiber 2b so that the fusion part 
of optical fiber 2b which escaped to the gap space 7 other than the problem of the above- 
mentioned joint loss may concentrate toward an axis again, and there is a possibility of causing 
the further trouble to optical transmission capacity. 

[0013] This invention is made in view of the above-mentioned situation, in end-face processing 
of an optical fiber, does not cause trouble to optical transmission capacity, and aims at offer of 
the end-face art of an optical fiber without the need of controlling the ejection die length at the 
tip of an optical fiber like before. 
[0014] 
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MEANS 



[Means for Solving the Problem] The following means were used for the end-face art of the 
optical fiber of this invention in order to solve the above-mentioned technical problem. Namely, 
the end-face art of an optical fiber according to claim 1 In the end-face art of an optical fiber 
which makes the end face of an optical fiber graduate using a smooth heating surface Between 
the process which inserts said optical fiber into the guide hole which is the cylindrical shape-like 
space formed in the optical fiber attaching part, and holds it at right angles to said heating 
surface, and said end face and said heating surface It is characterized by pressing the tip 
periphery formed at the tip by the side of the core of said optical fiber, the process which 
arranges the filler which has a rate of the isometropia, and said heating surface of said optical 
fiber attaching part so that it may be made to stick to said heating surface, and having the 
process which carries out joining of said filler to said end face. 

[001 5] According to the end-face art of the optical fiber of the claim 1 above-mentioned 
publication, first, while inserting an optical fiber and fixing in a guide hole, a filler is arranged so 
that it may be located between the end face of an optical fiber, and a heating surface. Then, a 
filler is put between the end face of an optical fiber, and a heating surface by turning and 
pressing the tip periphery of a guide hole against a heating surface. The filler at this time is fused 
with the heat transfer from a heating surface, and it is fabricated by deforming into the 
configuration stuck to a smooth heating surface flat and smooth while it flows in in the crevice 
of the irregularity formed in the end face and fills this. 

[0016] The end^ace art of an optical fiber according to claim 2 is characterized by forming the 
taper side where said guide hole is formed in the interior of a ferrule at the same axle, and is 
tapering off toward said tip periphery at the tip periphery section of this ferrule, using a ferrule 
as said optical fiber attaching part in the end-face art of an optical fiber according to claim 1. 
[0017] According to the end-face art of the optical fiber of the claim 2 above-mentioned 
publication, it becomes a sharp point by making the point of a ferrule into the taper side of a 
configuration [ taper / off ] toward a tip periphery. 

[0018] the end-face art of an optical fiber according to claim 3 — the end-face art of an optical 
fiber according to claim 1 or 2 — setting — the inside diameter of said guide hole, and 
abbreviation — it is characterized by using said circular end face of the pillar-shaped object 
which has the circular end face of the same outer-diameter dimension as a heating surface. 
[0019] According to the end-face art of the optical fiber of the claim 3 above-mentioned 
publication, in case an optical fiber presses, these carry out the duty of the cutting edge which 
cuts off the flash part of a filler by making the periphery of a circular end face, and the tip 
periphery of a guide hole agree. Furthermore, since the apical surface of a ferrule does not 
contact a heating surface, a filler is pressed beyond the need and this becomes easy to stick to 
the apical surface of a ferrule. 

[0020] The end-face art of an optical fiber according to claim 4 is characterized by said filler 
being said core and this quality of the material in the end-face art of an optical fiber given in 
either of claims 1-3. 

[0021] According to the end-face art of the optical fiber of the claim 4 above-mentioned 
publication, the optical properties that the filler was filled up with making the quality of the 



material of a filler into the same quality of the material as the core of an optical fiber, such as a 
refractive index of a part, and thermal properties, such as a rate of a heat shrink, become the 
same as the core of an optical fiber body. 
[0022] 

[Embodiment of the Invention] Although the end-face art of the optical fiber of this invention 
presses the end face of an optical fiber against a smooth heating surface, makes it graduate, and 
it explains each of that example of an operation gestalt below, referring to a drawing, it is 
needless to say that this invention is not that by which a limited interpretation is carried out at 
them. In addition, also in each example of an operation gestalt, the case where an optical fiber is 
attached in F07 connector plug shall be explained to an example. 

[0023] [Example 1 of an operation gestalt] The example 1 of an operation gestalt is explained 
first, referring to drawing 1 - drawing 3 . The process which strips off jacket 2a of an optical 
cable 2, and changes optical fiber 2b into an unreserved condition partially is the same as that of 
what was explained by the Prior art 

[0024] In this example 1 of an operation gestalt, an optical fiber 10 is inserted into the ferrule 13 
(optical fiber attaching part) by which the guide hole 12 which is cylindrical shape-like space was 
formed in the interior in the shape of the same axle. Between the process held at right angles to 
the heating surface 11 of a hot plate heater, and end-face 10a of an optical fiber 10 and a 
heating surface 11 The core of an optical fiber 10, and the process which arranges the filler 14 
which has a rate of the isometropia, While tip periphery 12a formed at the tip (tip which turned 
to the heating surface 1 1 side of said optical fiber attaching part) of the guide hole 12 is pressed 
so that it may be made to stick to a heating surface 1 1, and carrying out joining of the filler 14 to 
end-face 10a As compared with the former, it differs in that it has the process which cuts out 
from between tip periphery 12a and heating surfaces 11 flash section 14a of the filler 14 
extruded outside by tip periphery 1 2a. 

[0025] Furthermore, in this example 1 of an operation gestalt, it differs from the ferrule 4 
explained by the Prior art in that the taper side 15 which is tapering off toward tip periphery 12a 
at the tip periphery section of a ferrule 13 is formed. When it sees as this taper side 15 in the 
cross section (cross section shown in drawing 1 ) which passes along the axis of a ferrule 13, 
the include angle alpha with a virtual flat surface perpendicular to said axis to make Although 
suitably set up from the range of zero < alpha< 90 degrees in consideration of the detachability 
of the difficulty of manufacture of a ferrule point, and the flash section of a filler, the 
configuration of the receptacle combined with a ferrule, etc., since manufacture is easy, it is 
desirable that it is the range which is ten - 60 degrees. 

[0026] If detailed explanation is given to below, after inserting an optical fiber 10 in the same 
axle and bringing the end-face 10a close as much as possible into the guide hole 12 first at tip 
periphery 12a, the jacket which covers an optical fiber 10 with a caulking etc. and which is not 
illustrated is fixed to F07 connector plug improper [ an extraction ]. Then, while a ferrule 13 and 
the guide hole 12 hold a ferrule 13 above the heating surface 11 so that a perpendicular may be 
made to a heating surface 11, they show and press against drawing 1 by laying a filler 14 on a 
heating surface 11 so that it may be located between end-face 10a of an optical fiber 10, and a 
heating surface 11, and will be in a front condition. 

[0027] As for the filler 14 used here, it is desirable to have a bead configuration and to have the 
same optical property (a refractive index to be the same at least) as the core of an optical fiber 
10 and the same thermal property (for the rate of a heat shrink etc. to be the same) as the 
quality of the material, and it is more desirable to consider as a core and this quality of the 
material. 

[0028] Next, a ferrule 13 is dropped with the perpendicular condition over a heating surface 1 1 
maintained, and a filler 14 is put between tip periphery 12a and a heating surface 11. While fusing 
the filler 14 at this time with the heat transfer from the heating surface 1 1 heated by about 160 
degrees C, flowing in in the crevice of the irregularity formed in end-face 10a of an optical fiber 
10 and filling this, what became excessive is extruded outside from between tip periphery 12a 
and heating surfaces 11, and is set to flash section 14a. 

[0029] Furthermore, while tip periphery 12a will contact a heating surface 11 closely and flash 



partial 14a will be divided from optical fiber 10 body as shown in drawing 2 if push reliance is 
advanced, the field adjacent to the heating surface 1 1 of a filler 14 sticks to the smooth heating 
surface 11, and end-face processing is carried out flat and smooth. 

[0030] Even if the filler 14 with which it filled up in the guide hole 12 at this time of pressing 
tends to spread in the direction of a path of an optical fiber 10, since it has received regulation 
by the guide hole 12, it can spread no longer. Thereby, the cross-section configuration does not 
become large [ to breadth ] at last like before, but a part for the point of an optical fiber 10 is 
fabricated by the right circular cylinder configuration where the fixed outer-diameter cross 
section was maintained. Then, by stopping heating of a heating surface 1 1, drawing 2 s pressing 
and maintaining a condition, a filler 14 is solidified by heat dissipation cooling, it is smooth and 
the flat side 16 which makes a periphery tip periphery 12a of a ferrule 13 is formed. At this time, 
flash section 14a is also solidified to coincidence. 

[0031] And as shown in drawing 3 , by raising a ferrule 13 above the heating surface 1 1, flash 
section 14a is removed and installation is completed. Even if flash section 14a adheres to a 
ferrule 13 at this time, since that adhesion force is not strong, it is simply removed by blasting of 
Ayr etc. by the reason mentioned later. In the receptacle which is not illustrated, F07 connector 
plug after this installation is compared with other optical fibers, and is connected, and it acts as 
Michimitsu through this connection part, and it is measuring the quantity of light which comes 
out from the other end, and evaluation of joint loss is performed. 

[0032] Since according to the end-face art of the optical fiber of this example 1 of an operation 
gestalt said insufficient part is filled with a filler 14 and fabricated by carrying out melting of the 
filler 14 which has the core and the rate of the isometropia of an optical fiber 10, and being filled 
up with the insufficient part of end-face 10a of an optical fiber 10 flat and smooth, it is not 
necessary to cause trouble to optical transmission capacity and to control the ejection die 
length at the tip of an optical fiber 1 0 like before. 

[0033] Moreover, since it becomes a sharp point by making the tip periphery section of a ferrule 
13 into the taper side 15 of the tapering configuration which goes to tip periphery 12a according 
to the end-face art of the optical fiber of this example 1 of an operation gestalt, it becomes 
possible by making a heating surface 1 1 contact tip periphery 1 2a to cut overflowing excessive 
flash section 14a easily and certainly. Furthermore, since this taper side 15 does not contact a 
heating surface 11, flash section 14a is pressed beyond the need, it becomes possible to prevent 
this becoming easy to stick to the point of a ferrule 13, and it becomes possible to remove flash 
section 14a from a ferrule 13 easily by blasting of Ayr etc. 

[0034] Moreover, since the optical properties of the part into which the filler 14 was filled up 
with making the quality of the material of a filler 14 the same as the quality of the material of the 
core of an optical fiber 10, such as a refractive index, become the same as the core of an optical 
fiber 10 according to the end-face art of the optical fiber of this example 1 of an operation 
gestalt, optical transmission capacity is not reduced. Furthermore, since the thermal properties 
of the part with which the filler 14 was filled up, such as a rate of a heat shrink, also become the 
same as the core of an optical fiber 10, it also becomes possible to prevent fault, such as to 
separate and to fall from end-face 10a after cooling. 

[0035] The example 2 of an operation gestalt of this invention is explained to below, referring to 
the [example 2 of an operation gestalt] next drawing 4 - drawing 6 . In addition, in this example 2 
of an operation gestalt, the same sign is given to the same component as what was explained by 
drawing 1 of the above-mentioned example 1 of an operation gestalt - drawing 3 , and the 
explanation is omitted. 

[0036] The point that not the taper side 1 5 but the apical surface 20 of a hollow circle 
configuration is formed in a part for the point of a ferrule 13 in this example 2 of an operation 
gestalt as compared with the above-mentioned example 1 of an operation gestalt, the inside 
diameter d1 (for example, 1 millimeter) of the guide hole 12, and abbreviation — with the point 
that the cylindrical shape-like projection (pillar-shaped object) 21 which makes circular heating 
surface 21a of the same outer-diameter dimension d2 (for example, 1 millimeter) an upper limit 
side is formed The points which have adopted the filler 22 of a sheet configuration (100 
micrometers in for example, thickness) differ. 



[0037] First an optical fiber 10 is inserted into the guide hole 12, and ten is fixed toFoptical fiber 
07 connector plug improper [ an extraction ] by a caulking etc. Then, while a ferrule 10 and the 
guide hole 12 hold a ferrule 13 above the heating surface 1 1 so that a perpendicular may be 
made to heating surface 21a, they show and press against drawing 4 by laying the filler 22 of a 
sheet configuration on heating surface 21a so that it may be located between end-face 10a of 
an optical fiber 10, and heating surface 21a, and will be in a front condition. 
[0038] As the quality of the material of the filler 22 used here, like the example 1 of an operation 
gestalt it is desirable to have the same optical property (for it to be the refractive index same at 
least) as the core of an optical fiber 10 and the same thermal property (for the rate of a heat 
shrink etc. to be the same), and it is more desirable to consider as a core and this quality of the 
material. 

[0039] Next, a ferrule 13 is dropped and a filler 22 is put between tip periphery 12a and heating 
surface 21a. While fusing the filler 22 at this time with the heat transfer from heating surface 21a 
heated by about 160 degrees C, flowing in in the crevice of the irregularity formed in end-face 
10a of an optical fiber 10 and filling this, what became excessive is extruded outside from 
between tip periphery 12a and heating surface 21a, and is set to flash section 22a. Furthermore, 
if push reliance is advanced, periphery 21b of tip periphery 12a and heating surface 21a agrees, 
and these are cutting off flash section 22a as a cutting edge, and it shows and presses against 
- drawing 5 and will be in a condition. - - - 

[0040] In case [ this ] it presses, since the filler 22 which remained in the guide hole 1 2 has 
received regulation by the guide hole 12, it can spread no longer in the direction of a path. 
Thereby, the cross-section configuration does not become large [ to breadth ] at last like before, 
but a part for the point of an optical fiber 10 is fabricated by the right circular cylinder 
configuration where the fixed outer-diameter cross section was maintained. Then, drawing 5's 
R> s 5 pressing and maintaining a condition, by stopping heating of heating surface 21a, it 
solidifies by heat dissipation cooling and the amount of [ of an optical fiber 10 ] point forms the 
flat side 23 flat-tapped with the apical surface 20 of a ferrule 13 flat and smooth. 
[0041] And as shown in drawing 6 , by raising a ferrule 13 above the heating surface 11, flash 
section 22a is removed and installation is completed. Though flash section 22a had adhered to 
the ferrule 1 3 at this time, that adhesion force is performing blasting, such as Ayr, for the same 
reason, with the above-mentioned example 1 of an operation gestalt having explained, since it is 
not strong, and is removed simply. In the receptacle which is not illustrated, F07 connector plug 
after this installation is compared with other optical fibers, and is connected, and it acts as 
Michimitsu through this connection part, and it is measuring the quantity of light which comes 
out from the other end, and evaluation of joint loss is performed. 

[0042] According to this example 2 of an operation gestalt, the same effectiveness as the 
above-mentioned example 1 of an operation gestalt can be acquired. Furthermore, since these 
carry out the duty of the cutting edge which cuts off flash section 22a of a filler 22 by making 
periphery 21b of heating surface 21a, and tip periphery 12a of the guide hole 12 agree according 
to this example 2 of an operation gestalt, it becomes possible to remove flash section 22a easily 
and certainly. Furthermore, since the apical surface 20 of a ferrule 13 does not contact heating 
surface 21a, flash section 22a is pressed beyond the need, it becomes possible to prevent this 
becoming easy to stick to the apical surface 20 of a ferrule 13, and it becomes possible to 
remove flash section 22a from a ferrule 13 easily by blasting of Ayr etc. 

[0043] In addition, in the end-face art of the optical fiber of the above-mentioned example 1 of 
an operation gestalt, and the above-mentioned example 2 of an operation gestalt although the 
case where an optical fiber 10 was attached in F07 connector plug was explained to the example, 
this invention may be applied to the installation to the optical connecter of the type of not only 
F07 connector plug but others. 

[0044] Moreover, although the hole in a ferrule 13 shall be used as the guide hole 12 and it shall 
fix to F07 connector plug as it is after termination in the above-mentioned example 1 of an 
operation gestalt and the above-mentioned example 2 of an operation gestalt using a ferrule 13 
as an optical fiber attaching part The fixture (not shown) which has not only this but the guide 
hole 10 is prepared, and it uses instead of a ferrule 13 by making this into an optical fiber 



attaching part. Like the above-mentioned example 1 of an operation gestalt and the above- 
mentioned example 2 of an operation gestalt Termination of the optical fiber 10 may be inserted 
and carried out into the guide hole 12, it may draw out out of the guide hole 12 after termination, 
■ and the termination approach of the two-step type which inserts this in an optical connecter 
etc. and is fixed may be adopted. 

[0045] Moreover, in the above-mentioned example 1 of an operation gestalt, although the filler 
14 of a bead configuration was used, the filler 22 of a sheet configuration etc. may use the thing 
of other configurations. Moreover, conversely, in the above-mentioned example 2 of an operation 
gestalt, although the filler 22 of a sheet configuration was used, the filler 14 of a bead 
configuration etc. may use the thing of other configurations. 

[0046] Moreover, although the heating surface 1 1 of the above-mentioned example 1 of an 
operation gestalt was flat as shown in the above-mentioned example 2 of an operation gestalt 
the circular end face of the cylindrical shape-like projection 21 may be adopted as heating 
surface 21a. Moreover, conversely, in the above-mentioned example 2 of an operation gestalt 
although the upper limit side of the cylindrical shape-like projection 21 was used as heating 
surface 21a, a flat heating surface 11 not only like this but the above-mentioned example 1 of an 
operation gestalt may be used. 

[0047] Moreover, although what has the taper side 15 was used for a part for the point as a 
- ferrule 13 in the above-mentioned example 1 of an operation gestalt what has the apical surface 
20 with a flat hollow circle configuration as shown not only in this but in the above-mentioned 
example 2 of an operation gestalt may be used. Moreover, although what has the apical surface 
20 with a flat hollow circle configuration was conversely used for a part for the point as a ferrule 
13 in the above-mentioned example 2 of an operation gestalt what has not only this but the 
taper side 1 5 may be used. 
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[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the process of the example 1 of an operation gestalt of the 
end-face art of the optical fiber of this invention, and is a sectional side elevation. 
[Drawing 2] It is drawing showing the next process of the end-face art of this optical fiber, and is 
a sectional side elevation. 

[Drawing 3] It is drawing showing the next process of the end-face art of this optical fiber, and is 
a sectional side elevation. 

[Drawing 4] It is drawing showing the process of the example 2 of an operation gestalt of the 
end-face art of the optical fiber of this invention, and is a sectional side elevation. 
[Drawing 5] It is drawing showing the next process of the end-face art of this optical fiber, and is 
a sectional side elevation. 

[Drawing 6] It is drawing showing the next process of the end-face art of this optical fiber, and is 
a sectional side elevation. 

[Drawing 7] It is drawing showing the process of the end-face art of the conventional optical 
fiber, and is a perspective view. 

[Drawing 8] It is drawing showing the next process of the end-face art of this optical fiber, and is 
a perspective view. 

[Drawing 9] It is drawing showing the next process of the end-face art of this optical fiber, and is 
a sectional side elevation. 

[Drawing 10] It is drawing showing the next process of the end-face art of this optical fiber, and 
is a sectional side elevation. 

[Drawing 11] It is drawing showing the modification of the end--face art of this optical fiber, and 
is a sectional side elevation. 
[Description of Notations] 

10 ... Optical fiber 
10a ... End face 

1 1 ... Heating surface 

12 ... Guide hole 

14 22 ... Filler 

1 2a ... Tip periphery 

13 ... A ferrule, optical fiber attaching part 

15 ... Taper side 

d1 ... Inside diameter 

d2 ... Outer-diameter dimension 

21a ... Circular end face (heating surface) 

21 ... Cylindrical shape-like projection (pillar-shaped object) 
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